This study explores the hypothesis that market change affects the medically vulnerable more than the non-medically vulnerable. Analysis of data measuring change between 1997 and 1999 indicates that access to care eroded for both groups, but no evidence emerges to suggest that the changes were systematically worse for the medically vulnerable. Paradoxically, some measures of satisfaction with actual care received improved between 1997 and 1999 for both groups of people. Recent market changes do not seem to pose extra special threats to the medically vulnerable. However, our findings reinforce the need to better coordinate and integrate services for the medically vulnerable and chronically ill.
To judge health system performance, it is perhaps most important to focus on how health care providers treat people who have the most challenging health care problems. People who are chronically in poor health or medically vulnerable experience sharp declines in quality of life if the health system does not or cannot respond to their needs. Furthermore, when assessing health system performance, a focus on people with complex medical needs allows for the most sensitive measures of health system quality. Every citizen-whether medically vulnerable now or not-should be concerned about how providers take care of those most in need because each of us has a good chance of experiencing a high-need situation at some point in our lives.
It is well known that the medically vulnerable have a more difficult time getting necessary care and are less satisfied with their care than the healthy (Hwang et al. 2001; Knickman et al. 1996; Gold et al. 1997) . But, has the gap in access and satisfaction between the medically vul-nerable and the rest of the population worsened during the recent years of rapid change in the health care system? We pursue this question by looking at patterns in health care access and satisfaction in 1997 and in 1999.
The period 1997 to 1999 featured significant public attention to concerns about gatekeeping and restricted access to providers. Consumers were demanding increased choice and policymakers initiated early discussions of a patients' bill of rights. Policymakers and the press spoke frequently about enacting curbs on the most restrictive managed care tools. The period also was characterized by re-emerging inflation trends in health care costs, and health plans began developing more consumer cost-sharing mechanisms (Center for Studying Health System Change 2001) . At the same time, the elderly fared relatively better and effectively have been sheltered from many of these market forces as a result of Medicare coverage.
In addition to these specific factors influencing perceptions and access to care during the period 1997 to 1999, the longer-term changes occurring in the health care system continued. In many ways, the two years can be considered snapshots of two points along a line of change that has been forming ever since the demise of health reform in 1994. Thus trends observed across this relatively short time period likely correlate with the ongoing changes in access and satisfaction in play since 1994. Tracking changes across short time periods provides early warnings to policymakers about potential long-term consequences of the changing health care system.
Methods

Data
To estimate how the medically vulnerable and nonvulnerable experience health system change, we used data from the Community Tracking Study (CTS) Household Survey for the years -97 and 1998 -99 (Center for Studying Health System Change 1997 , 1999 . Both surveys include information based on telephone interviews with more than 58,000 people in 30,000 households. The data are weighted to be representative of the adult American civilian, noninstitutionalized population in the 48 contiguous states. The data set and methods used to collect the data are described in greater detail in the Users' Guide produced by the Center for Studying Health System Change (Reschovsky et al. 2000) and by Kemper et al. (1996) . Using the CTS data, we examined the effects of changes in the health care system on access and satisfaction for the medically vulnerable from 1997 to 1999. We limit our analysis to the nonelderly adult population (ages 18 to 64) because market changes have had less impact on the elderly covered by Medicare. The survey data include information describing in some detail how people experience the medical system. Most important to this study, the data include information on access to care, satisfaction and perceptions about the quality and responsiveness of care, utilization measures, and insurance status. A comparison of the CTS survey to other large, national household surveys such as the Medical Expenditure Panel Survey (MEPS) or the National Health Interview Survey (NHIS) highlights that many of the variables of interest to our study are unique to the CTS survey; the satisfaction of care measures are one example (NCHS 2000; AHRQ 1998) . The data set also includes information necessary to adjust for socio-demographic characteristics of the individuals sampled.
Defining Medical Vulnerability
Various subsets of people can be considered to have challenging health care problems. People with chronic diseases such as asthma or diabetes are one such group. Individuals with chronic disabilities who are functionally impaired-those in wheelchairs or with developmental disabilities, for example-are another such group. And, individuals who are frail and dependent, in the sense that they need assistance with activities of daily living (ADLs) or have conditions that impair their ability to lead active, normal lives, are a third such group (Cutler 2001) . The CTS data make it possible to identify a group of medically vulnerable individuals coming from these three subgroups.
We defined a subset of the American population that includes many of the people in the three categories of illness/impairment based on four commonly used questions from the 12-Item Short-Form Health Survey (SF-12) (Ware, Kosinski, and Keller 1996) . By our definition, a person is medically vulnerable if he or she reports at least one of the following:
h poor general health, h limited ability to climb stairs, h pain as an extreme interference with work, or h physical or emotional health problems that interfere with social activities all of the time. Table 1 reports the percentage of the general population that falls into each of these four groups. A total of 12% of the nonelderly population reported having at least one of these issues in 1999. 1 Extensive debate in the literature focuses on how to measure medical vulnerability, disability, and frailty (Cutler 2001; Verbrugge and Jette 1994; Pope and Tarlov 1991) . With this in mind, we compared the distribution of our measure to measures of disability from other publicly available data files: NHIS (1998) and MEPS (1998 Point-in-Time) household files (NCHS 2000; AHRQ 1998 ). Using the MEPS and NHIS data, we constructed alternative measures of medical vulnerability, both of which use a combination of categories typical of disability definitions.
The MEPS measure indicates that 9.2% of the nonelderly reported medical vulnerability. 2 The NHIS measure also indicates that 9.2% of the nonelderly reported medical vulnerability. 3 The similarity in results for the NHIS and MEPS measures is striking, and it reflects the comparability of these constructs across the data sets. The key difference between these two measures and the measure possible in CTS is the inclusion of ADLs, which is possible for MEPS and NHIS, but not CTS. The inclusion of individuals who report difficulty climbing stairs in our construct of medical vulnerability in the CTS data drives the difference between our CTS measure and the MEPS and NHIS measures. Importantly, however, there is significant overlap between the subpopulations included in the measures. For example, 85.8% of nonelderly people who reported vulnerability under the CTS measure also reported it under the MEPS measure. Ninety-six percent of nonelderly people who reported no vulnerability under the CTS measure also reported none under the MEPS measure. 4 These results lead us to believe that our CTS measure of vulnerability is a close approximation of disability and does include most people who have ADLs in addition to people with other serious medical problems. The important goal was to identify a population subgroup that included heavy users of medical care who might be most vulnerable to changes in the health care system that affect access to care.
Who are the medically vulnerable in terms of disability and socioeconomic background? Table  2 compares basic characteristics of the medically vulnerable and non-medically vulnerable for the 1999 sample. The medically vulnerable were more likely to be female, to have low incomes, to be high utilizers of health care, and to come from the South. A larger proportion of the medically vulnerable were African American or Hispanic compared to the rest of the population. The medically vulnerable also were less likely to be privately insured than the rest of the population, and therefore more likely to be either covered by public insurance or uninsured. A total of 20.8% of the nonelderly medically vulnerable were uninsured compared to 16.1% of the nonmedically vulnerable.
Statistical Methods
We present our findings in Tables 3 through 6. These tables compare how health care experiences changed between 1997 and 1999 for the medically vulnerable versus the non-medically vulnerable. Thirteen specific measures of health care experience are considered as dependent variables. To calculate how each dimension of health care experience changed over time and how medical vulnerability affected change over time, we pooled the 1997 and 1999 CTS data and used multivariate logistic analysis, which adjusts for the pooling of data and the survey's complex sampling design. The coefficients and standard errors from the 13 logistic regression analyses are presented in Tables 3 and 4 . To simplify the presentation, we also show adjusted means in Tables 5 and 6 for the medically vulnerable and non-medically vulnerable. These adjusted means reflect the logistic parameters presented in Tables 3 and 4 as measured at the sample mean for each control variable.
Five of the 13 dependent variables represent measures of access to care; the other eight dependent variables reflect elements of satisfaction with health care actually received. The five access measures are dichotomous variables that assess whether, in the past year, a respondent received medical care when necessary, put off medical care when necessary, spent more than 5% of family income on health care, spent over $2,000 on health care, or had a usual source of care. The original eight satisfaction variables were categorical and based on 5-point Likert scales. They included respondents' ratings of: choice of primary care physicians (PCP); choice of specialists; the thoroughness of their last exam; the doctor's listening skills; whether the doctor referred the respondent to specialists when necessary; whether the doctor put the respondent's medical needs above other considerations; whether the doctor was influenced by the insurance company in making medical decisions; and whether the doctor performed unnecessary tests. For ease of analysis, we constructed new dichotomous variables to measure satisfaction by identifying the two most negative response categories as our ''yes'' category. For example, the original response categories for our satisfaction with PCP variable were: very satisfied, somewhat satisfied, neither satisfied nor dissatisfied, somewhat dissatisfied, and very dissatisfied. We reconstructed this variable so that the response categories were ''somewhat/very dissatisfied'' versus all else.
One key independent variable in each model is a measure of whether a specific individual in the sample was medically vulnerable. The second key independent variable measures which of the two years the data reflected. We used these two variables plus their interaction term to estimate changes over time in each dependent variable for the medically vulnerable and non-medically vulnerable. 5 Since these two subgroups had very different socioeconomic and demographic characteristics, which could account for some of the differences in access and satisfaction, the logistic analyses also included independent variables that control for key background characteristics of sample members: gender, age, race, poverty status, insurance status, and region of residence. Age is the only continuous variable included in the model. Race indicates whether each respondent was white, African American, Hispanic, or ''other,'' which represents Native Americans, Asian Americans, Pacific Islanders, and all other 
races and ethnicities not captured in the first three major categories. This variable was included to control for the racial and ethnic disparities in health care access prevalent in our health care system (Smedley, Stith, and Nelson 2002) . Poverty status is a measure of family income relative to the federal poverty threshold (FPL) and was divided into four categories to control for individuals with incomes below the FPL, 100% to 199% of the FPL, 200% to 399% of the FPL, and 400% of the FPL or higher. Insurance status is a categorical variable that identified an individual's type of health coverage-employer-sponsored, nongroup, Medicaid, other public (mainly Medicare and military), or none (uninsured). Finally, region is broken into four categories-Northeast, Midwest, South, and West-and was intended to control for differences in perceptions of health care due to variations in system maturity and responsiveness by geographic location. We also adjusted the findings for differences in use of health services. This adjustment was made because the medically vulnerable were much more likely to be high service users than the rest of the population, and we wanted to ensure that answers to questions about health system experience did not merely reflect more frequent contact with health care providers. Our definition of a high service user is an individual who has had four or more doctor visits in the past 12 months and either one overnight hospital stay, one visit to the emergency department, or one surgery during the same time period. We estimated the 13 logistic equations both with and without a control for high users of health care services. Our results did not dramatically change when we removed the health service utilization control from our model. Similarly, the results did not dramatically change when we used a range of alternative approaches to adjust for high use.
Findings
Regression Analyses
The results of our logistic regression analyses are presented in Tables 3 and 4 . The medically vulnerable fared significantly worse in terms of access on all accounts with one exception-usual source of care. They are more likely than the non-medically vulnerable to have a usual source of care, possibly as a result of higher utilization of and familiarity with the health care system. The number of people not getting medical care and not having a usual source of care increased be- tween 1997 and 1999 for both the medically vulnerable and non-medically vulnerable. But fewer people in both subgroups had to pay larger portions of their income for medical care in 1999 compared to 1997. Finally, and most important to the focus of this paper, we learned from our interaction coefficient that for each access measure, the percentage of medically vulnerable individuals reporting access problems did not grow at a rate that was statistically different from that of the non-medically vulnerable. Most of the remaining independent (i.e., control) variables in our access regressions were significant across the board. Some of the insurance variables were not, but in logical instances. For example, when asked about unmet or delayed health care, individuals with private, nongroup insurance tended to report similarly as those with private, employer-sponsored insurance. They differed with respect to out-of-pocket costs and usual source of care, which is understandable considering the difference in the menu of benefits between employer-sponsored and nongroup packages. Some differences in access were apparent across regions, but the estimated differences were not systematic. For example, individuals in the West compared to the other three regions reported higher rates of not receiving needed care, delaying needed care, and not having a usual source of care. People in the South reported higher out-of-pocket costs than people in other regions. Access problems were very similar in the Midwest and the Northeast, as reported by the sample members. Table 4 , which focuses on the findings related to the eight satisfaction outcomes, reports statistically significant coefficients for the medically vulnerable variable, indicating that the medically vulnerable were less satisfied with their health care than the non-medically vulnerable. The regression findings also indicate that satisfaction significantly improved between 1997 and 1999 for three measures, became worse for one measure, and was unchanged for four measures. The significant positive changes in satisfaction focused on more satisfaction with choice of PCP, more satisfaction with thoroughness of exams, and more confidence that a physician was putting ''medical needs above all other concerns.'' Despite these positive satisfaction changes, significantly more people feared that their physicians were influenced by insurance rules in 1999 than in 1997. Importantly, the interaction coefficients, which uniformly were not statistically significant, indicate that the changes in satisfaction over time were similar for the medically and non-medically vulnerable. In many cases, the coefficients on the control variables were significant, though individuals in the South and Midwest tended to report similarly to those in the Northeast on measures of satisfaction. Also, individuals with different types of insurance often reported similarly to those with employer-sponsored plans.
Adjusted Means
Tables 5 and 6 present the access and satisfaction measures as adjusted means in order to provide a better sense of the scale of differences over time and across the medically vulnerable and nonmedically vulnerable. The adjusted means clarify that small percentages of people tend to have access and satisfaction concerns, but these percentages are often 50% to 100% larger for the medically vulnerable subgroup. The changes over time also tend to be small, although for a number of the access measures the percentage change is well over 10%.
Subgroups: The Elderly, the Uninsured, and Subsets of the Frail
It is useful to know whether the pattern of findings reported here would be the same if the analysis were restricted to the elderly or to the uninsured. The logistic regressions were run for both of these populations and we found similar patterns as reported for the nonelderly insured and uninsured. The elderly tended to report fewer access problems and fewer satisfaction concerns than the nonelderly, but the medically vulnerable elderly had results similar to the non-medically vulnerable elderly. In addition, changes over time in access and satisfaction concerns generally were not significant for the elderly. Among the nonelderly, it is possible to get a sense of how findings differed by age from the coefficient on the age variable in the logit regression equations. Generally, even among the nonelderly, we found that as people age, they tend to have fewer access problems but higher out-of-pocket costs. If the impact of age is allowed to vary for young versus middle-aged adults, we find a curvilinear relationship with access problems getting a bit worse as people age in younger years but beginning to decrease as people age in older years. For the uninsured, we found higher rates of concern about access and satisfaction than for the insured, but again both the medically vulnerable and the non-medically vulnerable had similar changes over time.
One possible interpretation of these patterns is that the elderly had smaller changes over time because Medicare shielded them from the changing market forces. However, it also is possible that the smaller changes over time for both the elderly and the uninsured are a statistical power problem. These two subsamples were relatively small and the statistical power was not high enough to detect differential rates of change over time for these subgroups. For this reason, our analysis does not report the actual logistic regression equations for these subgroups.
Since the individuals who comprise the medically vulnerable have a range of problems (see Table 1 ), we also explored whether further subsets within the medically vulnerable group might have worse access problems than other subsets. This type of analysis has to be considered exploratory because small sample sizes for each subset of the medically vulnerable led to large sample variances. These analyses found few noticeable differences across subsets of the medically vulnerable except for individuals who were in the group because they reported extreme pain-these individuals tended to have the worst access and satisfaction problems.
Conclusions and Policy Implications
Our findings confirm the conventional wisdom that the medically vulnerable experience more challenges in gaining access and receiving satisfactory medical care than the non-medically vulnerable. However, there is no evidence from our analysis that the access and satisfaction problems associated with the continually evolving health care system strike the medically vulnerable any more than they do the rest of the population: gaps in access and satisfaction are not getting wider over time. The only possible exception to this conclusion is the rising percentage of medically vulnerable people who report no usual source of care. For this factor, the medically vulnerable have fared worse over time than the rest of the population although the differences across subgroups do not quite reach statistically significant levels.
The finding that the gap in access and satisfaction between the medically vulnerable and nonmedically vulnerable is not getting worse is good news. Two factors may be contributing to this phenomenon. First, the medically vulnerable may have learned to navigate systems of managed care relatively well by the end of the 1990s. Also, perhaps these systems really are learning to manage patients with chronic conditions as has been argued by the Institute of Medicine and many commentators (Anderson and Knickman 2001; Berwick 2002; Institute of Medicine 2001; Wagner et al. 2001) .
The findings on patterns of satisfaction over time might not be predicted based on the erosion in people's ability to get necessary medical care. Consistently, both the medically vulnerable and non-medically vulnerable report increased satisfaction with aspects of care in 1999 compared to 1997. These findings are somewhat surprising given the sense of frustration reported in many press accounts regarding managed care.
The satisfaction findings, however, seem to be consistent with the observations of Blendon and others who report that people tend to be satisfied with their specific provider and the specific care they receive even though they are dissatisfied with the general system of health care and issues around overall access (Blendon and Benson 2001) . Our respondents report more difficulty getting ''in the door'' to receive care-a ''system'' problem-but more satisfaction with the actual care they receive if and when they get in the door.
One time trend suggests cause for concern: the sharp increase in the percentage of both the medically vulnerable and the rest of the population reporting that they have no usual source of care. The 22.1% increase in the proportion of the nonelderly medically vulnerable who report no usual source of care, for example, translates into an additional 500,000 individuals; the increase among the non-medically vulnerable amounts to 2.4 million nonelderly. Similarly, the increases among both the medically vulnerable and others who do not receive needed care translate to 1.5 million more individuals nationally. These large increases over just a two-year period should raise concerns about how the changing environment in health care is affecting both the medically vulnerable and non-medically vulnerable.
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1 For most of the analysis reported in this paper, a person is categorized as medically vulnerable if he or she has any of the four defining characteristics of frailty. However, we closely tested how sensitive our findings are to the exact definition of frailty. We looked at patterns of outcomes for individuals with each specific type of defining factor for frailty as discussed in the findings section. In addition, the 1999 data set included a measure of chronic disease, and we compared patterns of outcomes for people who have chronic disease versus people who are medically vulnerable, based on the four defining factors of frailty. For the most part, the patterns of findings were quite stable across different definitions of medical vulnerability, chronic illness, and frailty. However, individuals who were in extreme pain and individuals who were both medically vulnerable and had a chronic disease tended to have the worst access and were the least satisfied. Also, the robustness of findings was helped by the large overlap of chronic disease and frailty. In 1999, three-quarters of the nonelderly medically vulnerable and 97% of the elderly medically vulnerable had at least one chronic disease. Similar frequencies of overlap in different aspects of chronic illness also were reported in Anderson and Knickman (2001) based on Medicare data. 2 Using MEPS data, a person is considered medically vulnerable if he or she reports any of the following due to an impairment or physical or mental health problem: 1) receiving help or supervision with an ADL; 2) inability or a lot of difficulty performing specific functional activities; 3) use of an assistive device; 4) limitation in participating in social, recreational, or family activities; 5) cognitive limitation (confusion or memory loss, decision-making problems, or requires supervision for own safety); or 6) work limitations. Also, each participant is asked whether they have any difficulties with each of eight functional limitations: difficulty lifting 10 pounds; difficulty walking up 10 steps; difficulty walking three blocks; difficulty walking a mile; difficulty standing 20 minutes; difficulty bending/stooping; difficulty reaching over head; or difficulty using fingers to grasp objects. 3 Using the NHIS data, a person is considered medically vulnerable if he or she reports: 1) needing help with one of six ADLs; 2) inability to work or a work limitation due to physical, mental, or emotional health, 3) difficulty walking without using any special equipment; or 4) difficulty remembering or periods of confusion.
Each ADL is asked about separately. Individuals are asked whether they need the help of other people with bathing/showering, dressing, eating, getting in or out of bed or chairs, getting to the toilet, or getting around inside the home. 4 These percentages are calculated by reconstructing the CTS measure with MEPS data. However, one factor measured in CTS is not available in MEPS: pain as an extreme interference. 5 The time variable is used to estimate whether the responses of the non-medically vulnerable differ significantly over time. In order to estimate this same significance level for the medically vulnerable, we re-ran the same regression analyses with alternate measures for medical vulnerability and the interaction term. We reversed the categories for medical vulnerability so that the ''yes'' category became the ''no'' category and vice versa. The interaction term categories also were reversed. We do not report the beta coefficients from the reversed regression analyses in the tables because they are identical. We do report p-levels for the medically vulnerable based on the reversed time coefficient.
